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If we square (23), and introduce the values of r" and s2 from (12), (17), we get
{2 (/" + f) - &Y = 16 (/» + gj (/2 + cf - A2) (/2 + f - *»)•
As/and g occur here only in the combination (/-+ f/2), a quantity homogeneous with A2 and /c2, we may conveniently replace (/" + g°) by unity. Thus
k8 - S/cG + 24/c4 - 16/c2 - 16« + 16/i2 = 0.............(24)
Since the ratio h" : kz is known, this equation reduces to a cubic and determines the value of either quantity.
If the solid be incompressible (X = GO ),  h" = 0,  and the equation becomes
k° - 8/c4 + 24&2 - 16 = 0.........................(25)
The real root of (25) is found to be '91275, and the equation may be written (k2 - -91275) (k* - 7-08725 kn- + 17-531 ]) = 0.
The general theory of vibrations of stable systems forbids us to look for complex values of k", as solutions of our problem, though it would at first sight appear possible with them to satisfy the prescribed conditions by taking such roots of (12), (17), as would make the reed parts of the exponents in e~rz, e~sz negative. But, referring back to (23), which we write in the
form
(2 - k"}~ = 4srs,
or, in the present case of incompressibility, by putting r=l,
(2 - fc3)3 = 4s,
we see that we are not really free to choose the sign of s. In fact, from the complex values of 7c2, viz., 3'543G + 2'230H, we find
4s = -2-7431 ±6-8846*;
so that the real part of s is of the opposite sign to r, and therefore e~rz, e~sz do not both diminish without limit as we penetrate further and further into the solid.
Dismissing then the complex values, we have, in the case of incompressibility, the single solution
If = ^-2 = -91275 (/2 + #2).........................(26)
P
From (19), (20), (21), we get in general
) -e"z+
...........(29)4r* (f- + g*} = 0, or, by (17),
